Uricase protein sequences: conserved during vertebrate evolution but absent in humans.
Uricase is a peroxisomal liver enzyme that catalyzes the oxidation of uric acid to allantoin during purine catabolism. It is present in vertebrates in most species of fish, amphibians, and mammals but its enzymatic activity is absent in hominoids. We have used Western blot analysis in a comparative study to establish a homology among uricases from different species of vertebrates. Using antibodies against denatured rat liver uricase, we have been able to detect for the first time cross-reactivity with the uricase of species ranging in the evolutionary scale from fish to primates (macaque). Our results suggest that these uricases have a common evolutionary origin. Our conclusion is also supported by the fact that uricase from different species exhibits identical tissue, subcellular localization, and similarity of molecular weights. This study was extended to include human liver samples. Using the same approach but with a more sensitive detection system (alkaline phosphatase instead of peroxidase), we did not detect polypeptide species related to rat uricase in human fetal or adult liver samples, which indicates that during hominoid evolution, the mutational event responsible for the loss of uricase activity in humans precluded formation of a translatable uricase mRNA.